INFLUENCES
OF SODIUM PARA-AMINO  SALICYLATE,  PYRAZINAMIDE,  AND ISONICOTINIC  ACID HYDRAZIDE  UPON THE GROWTH  OF TIMOTHY YUTAKA SATO Shonan Hygiene Institute, Kamakura, Japan (Received for publication October 5, 1960) The seeds of timothy (Phleum pratense), when they were planted on the cotton moistened with solution of antibiotics such as streptomycin, kanamycin, or viomycin, produced colorless leaves lacking in chlorophyll (1) .
In the case of streptomycin the disturbance of chlorophyll formation occurs when the seeds are exposed to streptomycin not only at their germinating stage but also in their resting condition, that is, the seeds treated with streptomycin at a lower temperature in a refrigerator for a few days develop only colorless leaves when they are germinated, after being separated from streptomycin, on the cotton moistened with pure water (2) . According to Euler(3) , penicillin, sulfanil amide, guanidin etc. do not hinder the chlorophyll formation in certain green plants.
In the previous paper(1), the author reported preliminarily that antituberculous chemotherapeutic agents such as sodium para-amino salicylate, pyrazinamide, and isonicotinic acid hydrazide had no hindering effect on the chlorophyll formation in the timothy, though, depending on their concentration, the growth of timothy could be disturbed.
It was further demonstrated that these three drugs differed from streptomycin not only in their effect on chlorophyll formation but also in another mode of action on the seeds, as reported in this paper.
MATERIALS AND METHODS
Sodium para-amino salicylate (PAS), pyrazinamide (PZA), and isonicotinic acid hydrazide (INAH) used in this experiment were all commercial products for clinical use.
The culture medium was pharmacopoeia absorbent cotton moistened with pure water or drug solution.
For this purpose about 1.5g of cotton was stuffed in each glass plate which was 5cm in diameter and 1.5cm in depth.
The seeds of timothy were put into contact with these antituberculous agents in following two ways:
1. The seeds were planted on the cotton moistened with the above drug 11 2. The seeds were soaked in the drug solutions at various concentrations
The measurement of timothy growth were made on the 10th culture day.
EXPERIMENTAL RESULTS growth (germinating ability and growth of leaf blades) was disturbed remarkably, though the chlorophyll formation appeared undisturbed. This is one of the differences seen in the effect between streptomycin and the drugs mentioned above. (1) Concentrations at which the germinating ability and the growth of leaves were markedly disturbed when the seeds were planted directly on the drug con-(2) Concentrations five times higher than (1), namely 50mg/cc for PAS, 4.5 mg/cc for PZA, and 2.5mg/cc for INAH.
(3) Concentrations ten times higher than (1), namely 100mg/cc for PAS, 9mg/ cc for PZA, and 5mg/cc for INAH.
After the seeds were soaked in each drug solution of above concentration, they were planted on the cotton moistened with pure water after being sepa-rated from the drug. As shown in table 2, no toxic effect of the drugs appeared in the timothy growth. This is another difference seen between streptomycin and these drugs.
DISCUSSION
Although PAS, PZA, and INAH have antituberculous activity like streptomycin, they are different from the latter in the influence on the timothy growth on the following two points: (1) Unlike streptomycin, these drugs could not disturb chlorophyll formation. (2) The seeds which had previously been treated with these drugs under a resting condition could produce apparently normal leaves. In the leaves any toxic effect failed to be found which was observed when the seeds were planted on the drug containing cotton.
In the case of the chlorophyll disturbance. This occurred even when the seeds were soaked in the solution of streptomycin under a resting condition before the germination(2). Of course, the disturbance was manifest when the seeds were planted directly on the cotton moistened with solution of streptomycin(1).
SUMMARY
1. When the timothy seeds were planted on the cotton moistened with the would be disturbed remarkably, but the chlorophyll formation was not disturbed.
2. Even when the seeds were soaked in the solution of sodium para-amino salicylate (100mg/cc), pyrazinamide (9mg/cc), or isonicotinic acid hydrazide ability and leaf growth, when they were growing on the cotton moistened with pure water after being separated from the drugs.
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